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OBJECTIVE: Perineal prostatectomy has been proposed as a less invasive and safe procedure, but the risk of anal 
incontinence has been studied. This study aimed to evaluate the effects of perineal access on anal continence 
mechanisms after perineal prostatectomy. 

METHODS: From August 2008 to May 2009, twenty three patients underwent perineal prostatectomy. These 
patients were evaluated before surgery and eight months postoperatively using the Cleveland Clinic Anal 
Incontinence Score, the Fecal Incontinence Quality of Life Score, and anorectal manometry. 

RESULTS: The mean age of the subjects was 65 (range, 54-72) years, and the mean prostate weight was 34.5 (range, 
24-54) grams. Gleason scores ranged from 6-7, and the mean Cleveland Clinic Anal Incontinence Score 
(mean + standard deviation) values were 0.9+1.9 and 0.7 + 1.2 (p>0.05) before and after surgery, respectively. 
The Fecal Incontinence Quality of Life Score did not change significantly after surgery. The mean values for anal 
manometric parameters before and after surgery were, respectively: Resting Pressures of 64 + 23 mmHg and 65+17 
mmHg (p = 0.763). Maximum Squeezing Pressures of 130 + 41 mmHg and 117 + 40 mmHg (p = 0.259). High Pressure 
Zones of 3.0 + 0.9 cm and 2.7 + 0.8 cm (p = 0.398). Rectal Sensory Thresholds of 76 + 25 ml and 71 +35 ml (p = 0.539). 
Maximum Tolerated Rectal Volumes of 157 + 48 ml and 156 + 56 ml (p = 0.836), and Sphincter Asymmetry Indexes 
22.4 + 9% and 14.4+5% (p = 0.003). 

CONCLUSION: There was a significant decrease in the sphincter symmetry index after perineal prostatectomy. With 
the exception of the sphincter asymmetry index, perineal prostatectomy did not affect anal continence parameters. 
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INTRODUCTION 

Prostate cancer is the second most common cancer 
worldwide, the sixth leading cause of cancer death. 
Seventy-five percent of cases are diagnosed after 65 years 
of age, and its diagnosis is increasing due to the diffusion of 
screening policies. 1 " 3 There are many surgical techniques to 
treat this disease. The balance between cost-effectiveness 
and adverse events occurring due to these different 
techniques is being studied in the literature. In this context, 
perineal prostatectomy is distinguished from other 
approaches; this technique is less invasive and is safe and 
effective without compromising oncologic principles. 4 



Copyright © 2011 CLINICS - This is an Open Access article distributed under 
the terms of the Creative Commons Attribution Non-Commercial License (http:// 
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non- 
commercial use, distribution, and reproduction in any medium, provided the 
original work is properly cited. 

No potential conflict of interest was reported. 



Perineal prostatectomy is less time consuming, results in 
less blood loss and a faster postoperative recovery time with 
a consequent reduction in hospital stay; thus, perineal 
prostatectomy is an effective surgical approach for the 
treatment of localized prostate cancer. 2 However, concerns 
remain regarding the effects of this technique on the anal 
sphincter mechanism and the development of incontinence. 

The correlation between anal incontinence and perineal 
prostatectomy has been described by many authors based 
on clinical observations. 5 " 7 However, the correlation 
between this surgical approach and postoperative anal 
incontinence is still controversial. The use of a more 
standardized evaluation of the symptoms of anal incon- 
tinence that can be examined using anorectal manometry 
parameters, including sphincter asymmetry, may provide a 
better assessment of the effects of perineal access on the 
posterior pelvic floor compartment. 8 

Anal incontinence is the inability to exert voluntarily 
control over the release of gas and stool. Anal continence is 
preserved by complex mechanisms that involve the volume 
and consistency of stool, rectal capacity and compliance, 
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rectal sensitivity, and the anatomical and functional 
integrity of the anal sphincter and pelvic floor muscles. 
This complex interaction of mechanisms is also affected by 
other individual characteristics and behaviors. 9 

Vector volume analysis allows the visualization of the 
pressure conformation in the anal canal, and a high 
sphincter asymmetry index has been associated with 
sphincter defects and anal incontinence. 9,10 The sphincter 
asymmetry index is based on an evaluation of the radial 
distribution of pressure along the anal canal. This para- 
meter has primarily been used for research purposes, and 
it was first used to demonstrate anatomical sphincter 
disruption. 11 " 13 This index has subsequently been used 
to evaluate continence status after different therapeutic 
procedures. 8,14 

The prevalence of anal incontinence in the elderly 
population is approximately 11%, and the most important 
risk factor for this disorder is age. 15 Anal incontinence has a 
negative impact on a patient's confidence, self-image and 
social life, which contributes to the development of 
depressive symptoms. 16 The aim of this study was to 
evaluate the effects of perineal access on anal continence 
mechanisms after perineal prostatectomy. 

METHODS 

Overall study design and setting 

A prospective before-after study 17 was conducted to 
evaluate anal incontinence in patients with prostate cancer. 
All patients were sequentially selected in July 2008 and all 
perineal prostatectomy performed in the period between 
August 2008 to October 2008 at Fundacao Amaral Carvalho. 
The procedures were performed by the same surgeon. 
Before surgery and eight months after surgery, a clinical 
evacuation evaluation, including the Cleveland Clinic 
Incontinence Score (COS), 9 the Fecal Incontinence Quality 
of Life Score (FIQLS), 18 and anorectal manometry, 19 was 
used for the assessment. This study was approved by the 
Ethics Committee in Research of the two participating 
institutions, the Hospital das Clmicas da Faculdade de 
Medicina da Universidade de Sao Paulo, Sao Paulo, SP and 
Fundacao Amaral Carvalho, Jaii, SP. Informed written 
consent was obtained from all volunteers. 

Sampling and subjects 

Patients with previous perineal and anorectal diseases 
and anal surgery were excluded. All consecutive patients 
who were diagnosed with prostate cancer and indications 20 
for perineal prostatectomy were evaluated and underwent 
surgical procedures using the same standardized techni- 
que 20,21 with the same team of urologists at Fundacao 
Amaral Carvalho, Jau, SP. 

Measures 

All patients were evaluated using the clinical evacuation 
examination, COS, 9 FIQLS, 22 and anorectal manometry 19 
before surgery and eight months after surgery. The period 
of eight months after surgery was chosen based on previous 
studies to ensure that transitory symptoms would not be 
overestimated. 22 All parameters were assessed by the same 
researcher. Anal incontinence was considered to be mild for 
a COS of 1-8 and moderate /severe for a COS greater than 
9; an index of zero corresponds to complete continence. 
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Anorectal manometry 

Anorectal manometry was performed using an 8-channel 
water perfusion system (Dynamed® model Dynapack II 
Slim; ProctoMaster version 7.0 software). A flexible plastic 
catheter with a diameter of 0.8 cm was used as a probe. 
The catheter contained eight channels that were radially 
distributed; each channel was perfused with distilled water 
at a constant flow rate of 0.56 ml /minute /channel using a 
pneumo-hydraulic system with hybrid nitrogen and electric 
propulsion. Channel one was positioned posterior to the 
anal canal (zero degree), and the other channels were 
sequentially positioned clockwise. 

The following parameters were evaluated: resting pres- 
sure (mmHg), maximum squeeze pressure (mmHg), high 
pressure zone (cm), fatigue rate (mmHg/ min), fatigue rate 
index (min), sphincter asymmetry index (%), rectoanal 
inhibitory reflex, rectal sensory threshold (ml), and max- 
imum tolerated rectal volume or capacity (ml). Pressure 
parameters were collected during intermittent catheter 
withdrawal 6.0 to 1.0 cm from the anal verge. The functional 
anal canal length comprised the extent of pressures equal to 
or greater than 50% of the highest mean value that was 
achieved among the eight channels at the same level. The 
catheter was placed 2 cm from the anal verge to evaluate the 
sustained voluntary contraction and the Resting Anal 
Inhibitory Reflex (RAIR) test. Finally, the catheter was 
placed and moved 6.0 cm from the anal verge, and the rectal 
sensitivity and capacity were evaluated by inflating the 
balloon with water at room temperature. Rectal sensitivity 
was considered to be the minimum amount of liquid that 
was perceived by the patient, and the maximum tolerated 
capacity was considered to be the maximum amount of 
liquid tolerated before an urge to defecate occurred. 

Statistical analyses 

Fisher and McNemar tests were employed to analyze 
qualitative variables. Quantitative variables were analyzed 
using the Student's t-test and the paired-sample Wilcoxon 
test. A sample size of 18 patients undergoing perineal 
prostatectomy provide an 85% power to detect 15-mmHg 
and 1-point differences in the resting pressure and the 
FIQLS and incontinence index scores, respectively, before 
and after surgery. A two-tailed significance level of 0.05 was 
considered to be statistically significant. 

RESULTS 

A total of 30 consecutive patients with prostate cancer and 
indications for perineal prostatectomy completed the pre- 
operative evaluation from May to July 2008. However, one 
patient underwent a retropubic prostatectomy, and two 
patients were submitted to radiotherapy. These three 
patients were excluded from the study. Postoperative 
evaluations were performed approximately eight months 
after surgery. Four patients did not attend the postoperative 
evaluation, and consequently, 23 patients completed all of 
the steps of the postoperative evaluation. 

Thus, this study was conducted in 23 patients with a 
mean age of 66 years (range, 54-72) years, a mean prostate- 
specific antigen value of 8.8 ng/ml (range, 3.6 to 22.1 ng/ 
ml), a mean Gleason Score of 6 (range 6-7) and a mean 
prostate weight at ultrasound of 34.4 g (range, 24-54 g). The 
patients reported no change in anal continence after early 
post-operative perineal prostatectomy. 
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The pre- and postoperative mean CCIS were, respectively: 
total scores of 0.9 and 0.7 (p = 0.774), incontinence to gas 
values of 0.17 and 0.4 (p = 0.257), incontinence to liquid stool 
scores of 0.57 and 0.26 (p = 0.083), incontinence to solid stool 
scores of 0 and 0 (p = 1.0), wearing of a pad scores of 0.04 
and 0 (p = 0.317) and lifestyle alteration scores of 0.09 and 0 
(p = 0.317) (Figure 1). The prevalence of anal incontinence 
before and after surgery was 48% and 35%, respectively, 
using the index of anal incontinence (CCIS). These values 
were not significantly different based on the McNemar test 
(p = 0.508). 

The pre- and postoperative values of the FIQLS domains, 
respectively, were,as follows: depression values of 3.8 and 
3.5 (p = 0.737), lifestyle scores of 3.9 and 4 (p = 0.256), 
behavior scores of 3.7 and 3.6 (p = 0.8) and constraint scores 
of 3.9 and 3.8 (p = 0.671) (Figure 2). 

The pre- and postoperative values of manometric para- 
meters were, respectively: resting pressures of 64 + 23 
mmHg and 65 + 17 mmHg (p = 0.763) (Figure 3), maximum 
squeezing pressures of 130 + 41 mmHg and 117 + 40 mmHg 
(p = 0.259), high pressure zones of 3.0 + 0.9 cm and 
2.7 + 0.8 cm (p= 0.398), fatigue rate (p = 0.754) and fatigue 
rate index (p = 0.438), anorectal reflexes present in 78% (18 
patients) and 82% (19 patients) (p = 0.398), rectal sensitivity 
thresholds of 76 + 25 ml and 71+35 ml (p = 0.539) and 
maximum tolerated rectal volumes of 157 + 48 ml and 
156 + 56 ml (p = 0.836) (Table 1). 

However, the sphincter asymmetry index was signifi- 
cantly decreased after surgery. The pre- and postoperative 
index values were 22.4 + 9.1% and 14.4 + 4.5% (p = 0.003), 
respectively (Figure 4). 

DISCUSSION 

We found that perineal prostatectomy did not affect anal 
continence or quality of life in this subset of patients. This 
disease is socially stigmatized and an active investigation of 
patients who are at risk of this complication is crucial to its 
diagnosis. 23 ' 24 

Bishoff et al. 5 were the first to note the potential 
association between perineal prostatectomy and anal incon- 
tinence. According to these authors, the prevalence of anal 
incontinence after perineal prostatectomy ranged from 8% 



to 16%. However, an important limitation of this study was 
that there were no records of clinical complaints regarding 
anal incontinence before surgery. 5 This bias may lead to the 
conclusion that perineal prostatectomy promoted anal 
incontinence. These earlier studies also detected that even 
patients who had severe symptoms and impaired quality of 
life only revealed their symptoms when actively asked by 
the physician. 5,6 It was emphasized that urologists must be 
aware of anal incontinence symptoms during anamnesis 
and should appropriately inform patients about the poten- 
tial risks of these complications. 9 ' 16,25 

Dahm et al 6 have demonstrated that there is a significant 
correlation between perineal surgery and anal incontinence 
symptoms; however, most of these symptoms were transi- 
tory. In 2004, Korman et al. 7 published the results of a 
validated bowel function domain questionnaire (University 
of Michigan) that was expanded to the Prostate Cancer 
Index Composite (EPIC) and applied to patients who 
underwent perineal and retropubic prostatectomy. The 
authors used patients who underwent prostate biopsy as a 
control group. There was no clinical difference between 
groups in terms of bowel control, fecal incontinence, rectal 
urgency, and global bowel function, which varied from 4.8% 
to 6.4%. 6 Kirschner et al 26 found that 6% of the studied 
patients presented with anal incontinence and a decreased 
quality of life before perineal prostatectomy. 

The real prevalence of anal incontinence in the general 
population remains unknown. The results that are available 
are only estimated values because no standardized scores or 
specific scales for incontinence have been used. In the present 
study, most patients presented with mild symptoms, these 
results demonstrate the sensitivity of the applied instru- 
ments, which permits the detection of early forms of anal 
incontinence before its clinical features or the need for 
treatment of symptoms manifest. 

The present study validated the use of the Anal 
Incontinence Score (CCIS) not only in the quantification of 
clinical symptoms but also as a tool for the early detection of 
symptoms of anal incontinence. This instrument can be 
helpful as an aid to improve a patient's knowledge of the 
symptoms of anal incontinence before the disease has a 
greater impact on their quality of life. 




Gas Liquid feces Solid feces Use of pad Lifestyle Total 

alteration 



■ Before surgery After surgery 
Figure 1 - Comparative analyses of Cleveland Clinic Anal Incontinence Index scores before and after perineal prostatectomy. 



2009 



Perineal prostatectomy and anal incontinence 
Guilger NR et al. 



CLINICS 2011;66(12):2007-2012 




3.7 



3.6 



3.8 



Depression Lifestyle Behavior Constraint 

■ Before surgery After surgery 
Figure 2 - Comparative analyses of Fecal Incontinence Quality of Life Scores before and after perineal prostatectomy. 
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Figure 3 - Resting pressure before and after surgery in 23 patients who underwent perineal prostatectomy. 
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Table 1 - Anorectal manometry parameters in patients before and after perineal prostatectomy. 





Mean 




Median 




Standard Deviation 
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After 
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Before 
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High pressure zone (cm) 
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2.7 
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1 


0.8 
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0.398 


Resting pressure 
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0.763 
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Fatigue rate (mmHg/ 


-46.6 


-56.6 


-34.9 


-27.4 


44.3 


49.8 


-161 


-163 


-28 


-94 


0.754 


min) 

Fatigue rate index (min) 


3 


2.1 


1.49 


1.62 


11.2 


5.4 


-16 


-12 


-54 


-21 


0.438 


Sphincter asymmetry 


22.4 


14.4 


20 


14.7 


9.1 


4.5 


9 


7 


46 


18 


0.003 


index (%) 
























Rectal sensitivity 


76 


72 


70 


60 


24.7 


35.2 


30 


20 


120 


160 


0.539 


threshold (ml) 
























Rectal capacity (ml) 


158 


156 


150 


150 


48 


56 


80 


80 


140 


140 


0.836 



♦Student's t-test and paired-sample Wilcoxon test. 



There was no change in quality of life in relation to anal 
continence when the pre- and postoperative results of 
patients who underwent a radical perineal prostatectomy 
were compared. Therefore, the Anal Incontinence Index 9 
and Fecal Incontinence Quality of Life questionnaire 18 
enhanced the sensitivity of our evaluation and provide a 
more accurate evaluation of anal incontinence in the studied 



patients because both instruments have been validated and 
are recognized worldwide. 

The anal canal is a naturally asymmetrical structure, 
especially considering the force vectors involved. 27 " 29 These 
force vectors are related to the distribution of the anal canal 
muscles and other structures, including the submucosa 
hemorrhoidal plexus. 29 ' 30 ' 31 However, a high sphincter 
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Figure 4 - Sphincter Asymmetry Index scores before and after surgery in 23 patients who underwent perineal prostatectomy. 
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asymmetry index has been associated with anal incon- 
tinence. 10 '' 3 

There was no significant statistical change in anal 
pressure parameters after perineal prostatectomy. The only 
change noted was an improvement in the sphincter 
asymmetry index, and this finding may be related to the 
integral theory of the pelvic floor. This theory states that the 
involvement of anterior, medium and posterior pelvic floor 
compartments and the interrelation of its structures and 
organs with the pelvic fascia and ligaments are important in 
anal continence. 31 " 33 

In a perineal prostatectomy, structures important to the 
maintenance of the posterior pelvic floor dynamic are 
divided, including the rectouretheral muscle, the perineal 
body, and the centrum tendineum. Therefore, some aspects in 
the configuration of both the rectum and the anal canal may 
change. 32 " 36 One step in the perineal prostatectomy consists 
of perineal reconstruction and perineal body reattachment. 
Although visually imperceptible, this technical approach 
may have contributed to the change in reading patterns of 
sphincter asymmetry without a change in the absolute 
resting pressure values. 

The improvement in anal canal symmetry may support 
the integral theory of the pelvic floor and the role of fibrosis 
and reattachment of the perineal body in anal conti- 
nence. 32,33 This finding may be of value in further studies 
in the identification of beneficial technical approaches 
during perineal surgery that may prevent anal incontinence. 

AUTHOR CONTRIBUTIONS 

Guilger NR gathered the material and developed the discussion. Jorge 
JMN developed the statistical and discussion. Costa RP recruited patients. 
Teixeira MG drafted the article. Nahas S revised the article. Cecconcllo I 
revised the discussion of the article. 

REFERENCES 

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer 
statistics. CA Cancer J Clin. 2011;61:69-90, doi: 10.3322/caac.20107. 

2. Inoue S, Shiina H, Sumura M, Urakami S, Matsubara A, Igawa M. Impact 
of a novel, extended approach of perineal radical prostatectomy on 
surgical margins in localized prostate cancer. BJU International. 
2010;106:44-8, doi: 10.1111/j.l464-410X.2009.09180.x. 

3. Harris MJ. Radical perineal prostatectomy: cost efficient, outcome 
effective, minimally invasive prostate cancer management. European 
Urology. 2003;44:303-8, doi: 10.1 016 /S0302-2838(03)00298-7. 

4. Prasad SM, Gu X, Lavelle R, Lipsitz SR, Hu JC. Comparative 
effectiveness of perineal versus retropubic and minimally invasive 
radical prostatectomy. J Urol. 2011;185:111-5, doi: 10.1016/j.juro.2010.08. 
090. 

5. Bishoff JT, Motley G, Optenberg SA, Stein CR, Moon KA, Browning SM, 
et al. Incidence of Fecal and Urinary Incontinence Following Radical 
Perineal and Retropubic Prostatectomy in a National Population. J Urol. 
1998;160:454-8, doi: 10.1016/S0022-5347(01)62924-0. 

6. Dahm P, Silverstein AD, Weizer AZ, Young MD, Vieweg J, Albala DM, 
et al. A longitudinal assessment of bowel related symptoms and fecal 
incontinence following radical perineal prostatectomy. J Urol. 2003; 
169:2220-4, doi: 10.1097/01.ju.0000065116.20997.a3. 

7. Korman HJ, Mulholland TL, Huang R. Preservation of fecal continence 
and bowel function after radical perineal and retropubic prostatectomy: 
a questionnaire- based outcomes study. Prostate Cancer and Prostatic 
Diseases. 2004;7:249-52, doi: 10.1038/sj.pcan.4500723. 

8. Perry RE, Blatchford GJ, Christensen MA, Thorson AG, Attwood SEA. 
Manometric diagnosis of anal sphincter injuries. Am J Surg. 1990; 
159:112-7, doi: 10.1016/S0002-9610(05)80615-4. 

9. Jorge JMN, Wexner SD. Etiology and management of fecal incontinence. 
Dis Colon Rectum. 1993;36:77-97, doi: 10.1 007/ BF02050307. 



10. Jorge JMN,Habr-Gama A. The value of sphincter asymmetry index in 
anal incontinence. Int J Colorectal Dis. 2000;15:303-10, doi: 10.1007/ 
S003840000249. 

11. Roberts PL, Coller JA, Schoetz DJ, Jr, Viedenheimer MC. Manometric 
assessment of patients with obstetric injuries and fecal incontinence. Dis 
Colon Rectum. 1990;33:16-20, doi: 10.1007/BF02053195. 

12. Braun JC, Treutner KH, Dreuw B, Klimaszewski M, Schumpelick V. 
Vectormanometry for differential diagnosis of fecal incontinence. Dis 
Colon Rectum. 1994;37:989-96, doi: 10.1007/BF02049310. 

13. Williams N, Barlow J, Hobson A, Scott N, Irving M. Manometric 
asymmetry in the anal canal in controls and patients with fecal 
incontinence. Dis Colon Rectum. 1995;38:1275-80, doi: 10.1007/ 
BF02049152. 

14. Taylor BM, Beart RW, Jr, Phillips SF. Longitudinal and radial variations 
of pressure in the human anal sphincter. Gastroenterol. 1984;86:693-7. 

15. Nelson RL. Epidemiology of fecal incontinence. Gastroenterol. 
2004;126:S3-S7, doi: 10.1053/j.gastro.2003.10.010. 

16. Nelson R, Norton N, Cautley E, Furner S. Community-based prevalence of 
anal incontinence. JAMA. 1995;274:559-61, doi: 10.1001/jama.274.7.559. 

17. Fletcher RH. Clinical epidemiology: the essentials. 4th ed. Philadelphia: 
Lippincott Williams & Wilkins; 2005. 

18. Rockwood TH, Church JM, Fleshman JW, Kane RL, Mavrantonis C, 
Thorson AG, et al. Fecal incontinence quality of life scale fecal 
incontinence. Dis Colon Rectum. 2000;43:9-17, doi: 10.1007/BF02237236. 

19. Jorge JMN, Wexner SD. Anorrectal Manometry: Techniques and clinical 
applications. Southern Medical Journal. 1993;86:924-31, doi: 10.1097/ 
00007611-199308000-00016. 

20. Costa RP, Schaal CH, Salla FC, Vanni AP, Cortez JP. Prostatectomia 
radical por via perineal: resultados dos 70 casos iniciais. J Bras Urol. 
1999;25:204-09. 

21. Dahm P, Yang BK, Gan TJ, Salmen CR, Cancel QV, Vieweg J. Radical 
perineal prostatectomy for treatment of localized cancer in obese and 
non obese patients: a matched control study. Urol. 2006;67:990-95, doi: 
10.1016/j.urology .2005. 11.046. 

22. Yusuf SAI, Jorge JMN, Habr-Gama A, Kiss DR, Rodrigues JG. Avaliacao 
da qualidade de vida na incontinencia anal: validac,ao do questionario 
FIQL (Fecal Incontinence Quality of Life). Arq Gastroenterol. 
2004;41:202-08, doi: 10.1590/S0004-28032004000300013. 

23. Shamliyan TA, Bliss DZ, Du J, Ping R, Wilt TJ, Kane RL. Prevalence and 
risk factors of fecal incontinence in community-dwelling men. Rev 
Gastroenterol Disord. 2009;9:E97-E110. 

24. Macmillan AK, Merrie AEH, Marshall RJ, Parry BR. The prevalence of 
fecal incontinence in community-dwelling adults: a systematic review of 
the literature. Dis Colon Rectum. 2004;47:1341-9, doi: 10.1007/sl0350- 
004-0593-0. 

25. Goode PS, Burgio KL, Halli AD, Jones RW, Richter HE, Redden DT, et al. 
Prevalence and correlates of fecal incontinence in communit-dwelling 
older adults. J Am Geriatr Soc. 2005;53:629-35, doi: 10.1111 /j.1532-5415. 
2005.53211.x. 

26. Kirschner-Hermans R, Knispel C, Moller M, Willis S, Jakse G. 
Stuhlbeschwerden nach radikaler perinealer prostatektomie eine pros- 
pektive studie. Der Urologe. 2003;42:677-84. 

27. Kroesen AJ. Extended anal sphincter assessment by vector manometry. 
Int J Colorrectal Dis. 2000;15:311-2, doi: 10.1007/s003840000260. 

28. Fritsch H, Brenner, Lienemann A, Ludwikowski B. Anal sphincter 
complex reinterpreted morphology and its clinical relevance. Dis Colon 
Rectum. 2002;45:188-94, doi: 10.1007/sl0350-004-6144-x. 

29. Shafik A. A new concept of the anatomy of the anal sphinter mechanism 
and the physiology of defecation: mass contraction of the pelvic floor 
muscles. Int Urogynecol J. 1998;9:28-32, doi: 10.1007/BF01900538. 

30. Gordon PH. Anorectal anatomy and physiology of the anal canal. 
Gastroenterol Clin North Am. 2001;30:1-13, doi: 10.1016/S0889- 
8553(05)70164-3. 

31. Petros PE. Internal resistance may be more important for continence than 
anal wall tension. Dis Colon Rectum. 2008;0:1-2. 

32. Petros P. A new theory of ano-rectal function. Pelviperineology. 
2008;27:85-124. 

33. Shafik A, Sibai OE, Shafik AA, Shafik IA. A novel concept for the surgical 
anatomy of the perineal body. Dis Colon Rectum. 2007;50:2120-5, doi: 10. 
1007/sl0350-007-9064-8. 

34. Harris MJ. The anatomic radical perineal prostatectomy: an outcomes- 
based evolution. European Urology. 2007;52:81-8, doi: 10.1016/j.eururo. 
2006.10.041. 

35. Siproudhis L, Bellissant E, Pagenault M, Mendler M-H, Allain H, 
Bretagne J-F, et al. Fecal incontinence with normal anal canal pressures: 
where is the pitfall? Am J Gastroenterol. 1999;94:1556-63, doi: 10.1111/j. 
1572-0241. 1999.01144.x. 

36. Papa Petros PE. Cure of urinary and fecal incontinence by pelvic 
ligament reconstruction suggests a connective tissue etiology for both. 
Int Urogynecol J. 1999;10:356-53, doi: 10.1007/s001920050059. 



2012 



